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nOCTJlAPBAJlbHOE PA3BHTHE CKOJIEKCA 
TETRABOTHRIUS EROSTRIS (CESTODA: TETRABOTHRIIDEA) 
H 4>HJIOrEHETHHECKHE OCHOBfcl 3TOrO nPOUECCA 

© A. K. rajncHH 


MHBasHOHHaii jiHTOHKa Tetrabothrius erostris HMeex ci)yHKUMOHHpyiomyio anHKajiBHyio npH- 
cocKy. OAHOBpeMeHHO c Ha^ajiOM ctpo 6 hjihuhh npoMcxOAMX ci)opMHpoBaHHe 4 -Ay^eBoro Ae(i)HHH- 
xHBHoro cKOACKca ^epB 5 i, nocAe ^ero AHTOHO^an anMKanbHaA npHCOCKa AereHepHpyex h ox 6 pacbi- 
BaexcA. PaccMoxpeHbi cAy^aH nocxAapBaAbHoro pasBMXHA CKOACKca b KAacce uecxoA. BbicKaaaHO 
npeAnoAO^ceHHe, ^xo SBOAiouHOHHbie rpynnbi, pasAM^aioumecA no chmmoxphh cKOAOKca ( 2 - h 
4 -Ay^eBaA) paaoiuAHCb npn cxaHOBAOHHH xpexxosAHHHoro xcHSHCHHOro uHKAa necxoA, x. e. npn 

BKAIO^eHHH B UHKA II npOMOXCyxO^HOrO X03AHHa. 


Pa3Hoo6pa3He opranoB npHKpenjicHHH b Kjiacce uecTOfl flocTaioqHo bcjihko. 3to 
n03B0JI5ieT UIHpOKO HCnOJIBaOBaTB 0C06eHH0CTH HX CTpOeHHH flJIH flHarHOCTHKH OTpH- 
flOB, CeMCHCTB, a BO MHOFHX CJiyqaHX - H pOflOB. IIoqTH BCe UeCTOflBI o6jiaflaK)T cjioxc- 
HBiM xcH3HeHHBiM uHKjioM, H jiHqHHKa, aapaxcaioiiiaH oKOHqaiejiBHoro xoanHHa - 
no3BOHoqHoro, KaK npaBHjio, HMcei yxce bojihoctbio c4)opMHpoBaHHBiH ckojickc. 
Be^ymee 3HaqeHHe 4)HKcaTopHoro annapaia b sbojiiouhh Kjiacca noflqepKHyio Jly6H- 
HHHOH (1980). 

KaK H3BecTH0, njiaH ctpochhh cKOJieKca nojiH30HqHBix uecTOfl cboottch k ipcM 
ocHOBHBiM BapHaHTaM (Waidle, McLeod, 1952). Y ana^HTejiBHoro qHCJia oipH^oB oh 
HB jineTCH 4-qacTHBiM (4-jiyqeBBiM, hjih 4-5iMoqHBiM, - „tetrafossate condition”). noflo6- 
HBiH cKOJieKc HMewT uHKjio^HJijiHjieH, npoxeoiie^aJiHfleH, TeTpa6oTpHfleH, Teipa^HJi- 
jiHflCH, jieKaHHne4)aJiH;ieH; cwto o6BiqHO othocht h ipHnaHopHHx. flpyran bctbb 
06jiaflaeT 2-qaCTHBIM, hjih 2-5IMOqHBIM,.CKOJieKCOM - nceBflO(l)HJIJIHfleH, JIH^HJIJIHJieH. 
HaKOHeu, He6ojiBma5i rpynna HHnnoieHHHjieH (napaaniBi npecHOBOjiHBix pBi6) xapaK- 
lepHayeicH eOTHCiBeHHOH mapoBHjiHOH annKajiBHoii npncocKOH - flocTaioqHo Mom- 
HOH, qTo6Bi yjiepjKaxB KopoxKyw cxpo6HJiy qepnn. OjD[HOHMoqHBiH opran npHKpenjiCHHH 
H paccMaxpHBaexcH mhofhmh HccJiejiOBaxejiHMH b KaqecxBe njieaHOMop^Horo- xnna 
CKOjieKca necxofl (Freeman, 1973; Brooks e. a., 1991). 

JlHqHHoqHBie 4)opMBi (njiepoiiepKOHjiBi) uecxofl c anHKajiBHOH npncocKOH, jihuioh- 
HBie aaKjiajioK KaKHx-JinSo otY^hx npHKpennxejiBHBix oSpaaoBaHHH, mbho onncaHBi 
H3 KHuieqHHKa MopcKHx KocxHcxBix pBi6. BareHop (Wagener, 1854) npejiJioxcHji rjir hhx 
H a3BaHHe Scolex Bothriis simplicibus; PeHMep (Reimer, 1970) o6o3Haqaex hx KaK Scolex 
bothriosimplex. B napaanxojiorHqecKHx pa6oxax hx npHHHMaiox xo 3a „mojiojibix” 
jiHqHHOK jieKaHHue4)aJiHjieH (Reimer, 1975), xo 3a jinqHHOK nceBjio4)HJiJiHjieH (Linton, 
1941; Sekhar, Threlfall, 1970; Palsson, Beverley-Burton, 1984), xoxh nojiOBoapeiiBie 
npejicxaBHxejiH nocjiejiHero oxpnjia c annKajiBHOH npncocKOH ox MopcKHx pBi6 h 
H eH3BecxHBi. Tojibko Cyathocephalus HMeex xepMHHajiBHBiii 6oKajiOBHjiHBiH^ opran 
npHKpenjieHHH, ho aapaxcenne pBi6 sxhm CBoeo6pa3HBiM napaanxoM npoHCxojiHX 
B npecHOH BOjie. 
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CHcieMaTHqecKaH npHHafljie^KHOCTb uepKOH^oB rana Scolex bothriosimplex ycia- 
HOBJieHa He laK ^aBHO (Hoberg, 1987) npn Hccjie^OBaHHH 4)ayHLi TeipaboTpH^eH 6ype- 
BecTHHKa Puffinus gravis. OKaaaJiocb, qio jih^khkh, aapa^Kaioume hthh, HMeioT eflHHCT- 
BeHHyio TepMHHajibHyK) npHcocKy. JIhiul c Ha^aiiOM cipobHJiHUHH qepBH npoHcxoOTi 
aaMena laKoro ojmosiMo^Horo opraHa npHKpenjieHHH na 4-jiyqeBOH cKOJieKc. Bjiaro^a- 
pH OTKpbiTHK) Xobepra HXTHonapasHTOJiorH nojiy^HjiH neobxowMbie flOKaaaiejibCTBa, 
qioCbi oTHOCHTb HasBaHHbie uepKOHflbi K OTpHfly Tetrabothriidea (Wojciechowska,1993). 

HabJiiojieHHH Xo6epra HaxoflHi noOTBepxc^eHHe b Maiepnaiie ot pbibon^Hbix hthh, 
cobpaHHOM FajiaKTHOHOBbiM, MapacaeBbiM h IIpoKo^beBbiM b aBrycie 1991 r. na 3eMjie 
OpaHHa-HocH4)a (FajiKHH h ^p., 1994). ObcjieflOBaHHan hmh MoeBKa Rissa tridactyla 
(10 3K3.) noKaaajia 100 %-HyK) sKcieHCMBHOCTb aapaxceHHH uecioj^aMH, cpeOT KOTopbix 
flOMHHHpoBaji BUR Tetfabothrius erostris Loennberg, 1889. Oh npeflciaBJieH b KHuie^H- 
Ke 9 HTHiJt. y OOTOH H3 MOCBOK obHapyxceHbi caMbie pannwe ciaja^HH pa3BHTHH jienTo^- 
HOH (J)a3bi 3Toro BHj^a. ToiaJibHbie npenapaibi, oKpameHHbie KBacuoBbiM KapMHHOM, 
xpaHHTCH B KOJiJieKUHH ^ecTo;^ SooJiorHqecKoro HHCTHiyia PAH, C.-neiepSypr 
(N° 1625-1-1625-3). Ohh H3y^eHbi nofl mhkpockohom Amplival c (i)a30B0-K0HTpacTHbiM 
ycTpoHCTBOM, Ha yneJiHqeHHHx 40^ X 20^. PHcyHKH Bbinojinenbi c HcnojibaoBaHHeM 
pHcoBajibHoro annapaia PA-1. 

CaMbiH mojiowh 3K3eMnjiHp (cm. pHcyHOK, a) HMeei jiHiub nepBbie cjieflbi cerMen- 
TauHH Ha rpaHHue cpeweH h aa^Heii ipeiH lejia. Ero ^rana cocTaBJineT 0.82 mm. Ilepefl- 
HHH KOHeu napa3HTa, necymHH Momnyio MycKyjiHCTyio anHKajibHyio npHCOCKy - opran 
npHKpenjieHHH jiHqHHKH,OT;ieJieH nepeiHxcKOH ot aoHbi, b kotopoh HaranaeTCH aaKjiafl- 
Ka CKOJieKca jichto^hoh 4)a3bi. IlepeinxcKa CHabxcena xopomo aaMeiHOH KOJibueBOH 
MycKyjiaiypoH, ee HaHMenbiuan lUHpHHa 0.085 mm. IilHpHHa lejia napaaHia b cpeOTeii 
^acTH 0.18 mm, lUHpHHa nepe^Hero KOHua b obJiacTH anHKajibHOH npHCocKH 0.145 mm. 
Pa3Mepbi caMOH npHcocKH 0.12 X 0.11 mm, lOJimHHa ee Mbimeraoro BajiHKa flociHraei 
0.045 mm. ^eibipe Sotphoth aaKjiaflbmaiOTCH b BH^e npKo OKpameHHbix Kjieio^Hbix 
njiacTHHOK OBajibHOH 4)opMbi, c npoflOJibHbiM OTaMeipoM 0.06-0.07 mm. 

CjieflyiomaH cia^HH paaBHiHH cKOJieKca npeflCTaBJiena y qepBH, aa^HHH Koneu 
KOToporo oKaaaJicH OTopBaHHbiM (6), noaioMy cyOTTb o ero oSmeii ^jiHHe h xapaK- 
lepe pacqjieHeHHOCTH neBoaMoxcHo. CoxpaHHBiuHHCH 4)parMeHT ne HMeei qjieHHCTOCTH. 
Ero flJiHHa oKOJio 0.7 mm, HanbojibiuaH mnpHHa 0.3 mm. Fojiobhoh kohoh OT^eijiHBO 
paa^eJieH na jxsa oTjxena. AnHKajibHbiH, Hecyumii npHcocKy, HMeei bh^ Bbipocia lunpH- 
HOH 0.165 H ;^JIHHOH 0.16 MM. Pa3Mepbi npHcocKH 0.133 X 0.11 mm, npn TOJiumne Mbime^- 
Horo BajiHKa jxo 0.055 mm. B ee hojiocth bhahh aaxBa^ennbie iKann KHiue^HKa 
xo3HHHa. BaaaJibHbiH oifleji necKOJibKO bojiee mnpoKHH, jxo 0.22 mm. OopMHpyioumecH 
boipHOTH ;iocTHrjiH pa3MepoB hphcockh. Hx ^Jinna 0.135-0.145, mnpHHa 0.105- 
0.11 MM, HO Mbimeraan cienKa eme o^enb cjiaOan - ne lOJime 0.015 mm. 

JiHqHHoraaH npHcocKa coxpaHHeicn h ^jyHKUHOHHpyei jxaTKe na cia^HH, Kor^a 
OoipHOTH C HX yiUKOBHflHblMH HpHflaiKaMH yXCe HOJIHOCIbK) c4)opMHpoBaHbi. Ha pHCyH- 
Ke (e) npeflciaBJieHa nepe^Hnn qacib cipoOnjibi, nac^HibiBaiomaH 65 qjienHKOB. 
Ee uiHpHHa B oOjiacTH meiiKH cociaBJiHei 0.38 mm, HanSoJibuiaH mnpHHa cKOJieKca 
0.28 mm. SaMeiHO, ^lo anHKajibHbiH Bbipoci yMeHbiuHjicH ne lOJibKo oiHocHiejibHo 
npojiojixcaiomero paciH ^e^HHHTHBHoro CKOJieKca, ho h b aOcoJiioTHbix ana^enHHx, 
ocoOeHHO B jiJiHHy. Ero paaMepw a^ecb 0.14 X 0.105 mm, paaMepw hphcockh 0.12 X 
X 0.085 MM. 

Ha CKOJieKce iuhphhoh 0.35 mm Ootphoth ^ociHraiOT paaMepoB, xapaKiepnbix ^jih 
3peJioro qepBH (0.23-0.26 x 0.15-0.18 mm). Ilpn 3Tom npncocKa OKaabmaeiCH yipa^en- 
HOH (a). XeMCHHOH oifleji cKOJieKca npHoOpeiaei bh^ Konyca bhcotoh Bcero 0.075 mm. 
Ha ero Bepuinne HMeeicn Kpaiep - KaK 6bi Mecio paapbma iKaneH, uojx KoiopbiM aajie- 
raei mapoBHOToe oOpaaoBanne OTaMeipoM 0.04 mm, t. e. b ipn paaa Menbiue OTaMeipa 
yipa^eHHOH hphcockh. Bnyipn 3toh cipyKiypbi bh^ch H3bhtoh KanajieH. 
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nocjieflOBaxejiBHbie cxaflHH pasBHXHH CKOjieKca Tetrabothrius erostris b KHine'iHHKe moobkh. 


a — 3aKJi£mKa 6 otph^jhh y aKaeMnjinpa c nepBbiMH cJie^iaMM cerMeHiaiuiH; 6 — paHHHH aian 4)opMHpoBaHHH 
cKOJieKca jicHTo^HOH 4)a3i»i; e — c4)opMHpoBaHHi»iH cKOJieKc jicHio^HOH c eme ^jyHKimoHHpyKimeH 

ariHKaJibHOH npHcocKofi; a — nojiHocibio paaBHibiH ckojickc jichio^hoh 4)a3i»i nocjie pe^jyKimH anHKaJibHOH 
npHcocKH; d — ckojickc jichio^hoh 4)a3bi b nepMo;^ nepecipoHKH ariHKaJibHoro oi^jcJia. 

Consecutive stages of the scolex morphogenesis in Tetrabothrius erostris within the intestine of kittiwake. 
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CiaOTH, nepexojiHaH Mexc^y BbimeonHcaHHbiMH, H3o6paxceHa na pHcyHKe 

(d). 3 tOT 3K3eMnjIHp OKa3aJICH 3a$HKCHpOBaHHbIM B MOMCHT nepeCTpOHKH anHKaJIb- 
Horo OTfleJia CKOJieKca. Cy^n no HMeiomeMycH MaiepnaJiy, hmchho 3 aBepiiieHHe $opMH- 
poBaHHH 6 oTpHflHH j^acT TOJi^OK paapyiueHHK) jiHqHHo^Horo CKOJieKca: annKaJibnan 
npncocKa BbiBopa^BaeicH h 0 T 6 pacbiBaeTCH. Ha loiaJibHOM npenapaie Mexc^y npn- 
cocKOH H nepeflHHM KpaeM 6 oTpHflHH Ha 6 jiK)flaeTCH hcho o^ep^CHHan aona KJieioK, 
HMeiomaH 6 ojiee npKyio oKpacKy, qeM oKpyxcaiomaH napenxHMa. Ot stoh qameBHflHoii 
CTpyKiypbi oTxoflHT Bnepefl inxcn, KOTopwe npocjiexcHBaioTcn h b TOJime npncocKH. 
Moxcho npeflnojioxcHTb, qio OTMe^ennaH cipyKiypa npeflCTaBJinei co 6 oh xcejieancTbiH 
opran. B laKOM cjiyqae ero ceKpei h o 6 ecne™BaeT flecipyKnHio jiH^HHo^Horo oprana 
npHKpenjieHHH. Ilocjie OTTopxcenHn ero ociaiKOB 4-jiyqeBOH CKOJieKC npHoepeiaei 
OKOHqaiejibHbiH BUR. He 6 ojibmoH, ^HaMeipoM 0.01 mm, Kpaiep na ero Bepuinne ocia- 
eicH eflHHCTBeHHbiM cjieflOM yipa^ennoro o^HOHMo^noro CKOJieKca nepKon^a (a). 

IIpewTaBJiHeT HHiepec cooiHomenHe cia^^Hfi paaBHinn napaania h3 KHme^HKa 
oScJieflOBaHHOH moobkh. Ha npenapaiax HMeeicn 11 cKOJieKCOB qepBeii. Ha hhx 1 3 K 3 . 
c oflHOHMo^biM cKOJieKCOM noKaabiBaoT jiHiub nepBbie aa^aiKH Gotph^hh, 5 3K3. 
xapaKiepnayioTCH paanoii cienenbio ^opMHpoBanHH Sotph^hh h ^yHKUHOHHpyiomeH 
anHKajibHOH npHcocKoii, 2 3K3. naxo^HTCH na cia^HH BbiBopa^BannH annKaJibnoii 
npncocKH, H 3 3K3. o6jiaj^aioT THnnqHbiM cKOJieKCOM Bapocjioro qepBH, a b aa^neM 
Konne cipoGHjibi, nac^TbiBaiomeH 120 h 6ojiee qjienHKOB, yxce aaKJiaflbiBaioTCH ceMen- 
HHKH. y 3K3eMnjIHpOB, eiue He yipaTHBIUHX nOJIHOCTbK) JIHTOHO^HblH CKOJieKC, qHCJIO 
qjieHHKOB He npeBbiuiaei 70. BeponiHo, paaBHiHe 4-jiyqeBoro CKOJieKca Tpe6yeT npo- 
flOJixcHiejibHoro BpeMeHH, a OT6pacbiBaHHe jih^hho^hoh npHCocKH aaHHMaei kopotkhh 
cpoK. Xlo aaBepmeHHH nepecipoiiKH roJiOBHoro oijjejia napaaHia cipoSHjia ^opMHpyeicn 
MejiJieHHO H ociaeiCH nenojiOBoapejioii, aaieM CTpo6HJ)5mH5i ana^HiejibHO ycKopneicH. 

IIpocjiexceHHaH KapiHHa Bnojine cooiBeTCTByei lOMy, qio KpaiKo onHcaJi Xo6epr. 
B o 6 ohx cjiyqanx jiHqHHoqnaH npHCOCKa nepBona^aJibHO Hcnojibayeicn jijih ^HKcauHH 
napaaHia b KHine^HKe niHubi (b MaiepHaJie oi 6ypeBecTHHKa ee jjHaMeip 0.07- 
0.119 mm, Hoberg, 1987). Ha^aJio cipobHJiHijHH coBnajjaei c aaKJiajjKOH boipHjjHH, 
HO anHKajibHan npHCocKa oibpacbiBaeiCH jiHiub nocjie nojiHoro hx ^opMHpoBaHHH. 
IIpH 3 TOM Ha BepiuHHe CKOJieKca obpaayeiCH nopa. Y moobok, rneajjnmHxcn na 30H, h 
y bypeBecTHHKa, jjobbiioro b paiiOHe o. ro$ b ioxchoh AiJiaHiHKe, HecoMHenno, napa- 
3HTHpyK)T paaHbie bhjjw leipaboipHycoB: npe^ciaBHiejiH aioro po^a, aa ejiHHCTBeHHbiM 
HCKJiioqeHHeM (T. immerinus = T. macrocephalus), ciporo cnenH^H^Hbi k oipHjjaM niHn- 
xoaneB (TeMHpoBa, Ckp5i6hh, 1978). IIocKOJibKy CMena njiana cipoeHHn cKOJieKca npH 
aapaxceHHH oKOH^aiejibHoro xoanHHa HaejnoflaeiCH y paajiH^Hbix aooreorpa^HqecKH 
jjaJieKHx BHflOB, MoxcHo c^Hiaib, qio 3TOT nponecc xapaKiepen fljin Bcero pojja Tetra- 
bothrius h, BeponiHo, rjiu oipHjia Tetrabothriidea b nejiOM. Oipn^ Hac^HibiBaei 5 
poflOB - y 4 H3 HHX Ha JieHTo^HOH ^aae ckojiokc CHabxcen boipHjjHHMH, a y Priapo- 
cephalus cnennaJibHbie opranbi npHKpenjieHHH oicyiciByioT h roJiOBHOH Konen 6yjiaBO- 
BHflHO Baj^yi, T. e. HMeei paOTaJibnyio CHMMeipHW. 

B xcejiyjjKe moobkh, aapaxcennoH mojiojjhmh aKaeMnjinpaMH T. erostris, oSnapy- 
xcena cafiKa (Boreogadus saida). Sia pbi6a - MaccoBbifi oSHiaiejib apKinqecKHx boa h 
no^TH ejjHHCTBeHHbiH noipebHiejib njiaHKiona - npeflciaBJiHei co 6 oh BaxcneHiuee 
3BeH0 KaK B nnmeBbix nennx xcHBOiHbix Apkthkh, laK h b uHpKyjiHijHH hx napaan- 
TOB (KapaceB, 1988). B KHuie'iHHKe caiiKH Bejioro h BapenneBa Mopeii qacio BCipe^a- 
K)TCH jiHqHHKH ijecToji, onpefleJiHOMbie KaK Scolex polymorphus Rud., 1819 (IlIyjibMaH, 
IlIyjibMaH-AjibSoBa, 1953; IIojihhckhh, 1955). Pa3Hoo6pa3Hbie njieponepKOHjjbi aioro 
iHna c^HiaioicH jinqnHKaMH neciojj oipnjja Tetraphyllidea - napaaniOB cejinxHH. 
Hx poflOBan H^eHiH^HKauHn oqeHb aaipyjjHeHa (ABjjeeBa, ABjieeB, 1980). K coxcaJie- 
HHK), pHcyHKH H oHHcaHHH ,yScolex polyuiorphus'' OI 6apeHneBOMopcKHx pbi6 b jiHiepa- 
lype oicyiciByioi. Ho Ha6jiK)fleHHHM IIojiHHCKoro (1955), cpe^H hhx moxcho BbijjeJiHib 
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2 $opMbi: o^eHL MejiKyw, j^jihhoh Menee 0.5 mm, h KpynHyio - ;io 5 mm h 6ojiee. 
y nocjieOTMx xopomo Bbipaxcena ne TOJibKo TepMHHajibHan npHcocKa, ho h 4 jiaie- 
paJibHbie. IiIyjibMaH h IlIyjibMan-AjibSoBa (1953) oSpamawT BHHMaHHe na HeoSbiKHOBen- 
Hyio HSMeHTOBOCTb jiHqHHOK Scolex polymorphus, oSnapyxceHHbix hmh b KHiue^HHKe 
MHOrHX BH;I0B KOCIHCIblX pbl6 H MHHOrH Bejioro MOpH. IIpH 3TOM OHH nOOTCpKHBaiOT, 
qio „qpe3BbiqaHH0 ipywo oS'bHCHHMa BbicoKan cienenb HHBasHH HOKOTopbix 6ejio- 
MopcKHx pbi6 npH oqeHb HeaHa^HxejibHOM qHCJie aKyjiOBbix”. Tenepb aia aarajiKa 
HaXOflHT OTBOT. flaJICKO HO BCO JIHqHHKH, o6jia;iaiOIUHe OflHOH anHKaJIbHOH npHCOCKOH, 
HBJIHWTCH paHHHMH CXaOT^MH paSBHXHH XeXpa^HJIJlHJieH - HapaSHXOB aKyjIOBbIX pbl6. 
SHaTOxejibHan hx ^acxb oxhochxch k xexpaGoxpHH^aM, coxpaHHWiuHM oj^HOHMO^HbiH 
CKOJieKC BHjioxb ;^o aapaxceHHH oKOH^axejibHbix xoshob - xenjioKpoBHbix. TaKHM 
o6pa30M, „MejiKHe $opMbi Scolex polymorphus*' npe^cxaBJiniox co6oh jih^hhok uecxo;i 
jXByx oxpHj^OB - Tetrabothriidea h Tetraphyllidea. 3xox BbiBOji, oyeBH; 5 HO, cjie;^yex 
pacnpocxpaHHXb h Ha „o;^HonpHCOCKOEbix njiepouepKOHWB”, onHcaHHbix b Ka^ecxBe 
jiH^iHHOK xexpa(l)HJIJIH;^eH (Cake, 1976) h3 HHiueBapHxejibHoro xpaKxa MopcKHx SenxHqe- 
CKHX MOJIJIIOCKOB. 

fljiH npejicxaBHxejieH oxp5^;^a Tetraphyllidea sKcnepHMenxaJibHO ycxaHOBJiena 
ocoSeHHocxb paaBHXHH ;^e(l)HHHXHBHoro CKOJieKca, HMeioiuan onpejiejieHHoe cxojicxbo 
c xaKOBOH y Tetrabothrius. OKaaaJiocb, qxo aaBepmeHHe Mop^oreneaa CKOJieKca 
y jiHqHHOK Acanthobothrium, Hecymeii 4 6oxpHflHH h anHKajibHyio npHCOCKy, onpejie- 
jinex npHcyxcxBHe Mo^eBHHbi. KaK H3BecxH0, Mo^eBHHa noMcpxcHBaex ocMoxHqecKoe 
flaBJieHHe kpobh y mhofhx cejiHXHH h b anaTOxejibHbix KOJiHqecxBax oSnapyxcHBaexcH 
B xKaHHx Bspocjibix xexpa^HJiJiHj^eH paaHbix pojxoB (Smyth, 1969). B onwxe c Mo^eBH- 
HOH npoHCxoOTT $opMHpoBaHHe KpwqbeB CKOJieKca Acanthobothrium, npH sxom 
anHKajibHan npHcocKa jierenepHpyex, BbiBopaTOBaexcH h ocxaxoK ee oxSpacbmaexcH 
(Hamilton, Byram, 1974). B npHpojie now^Han nepecxpoHKa CKOJieKca, o^eBHOTO, 
HMeex Mecxo b opraHH3Me OKOH^axejibHoro xoanHHa. HxaK, npH aapaxcenHH oKOH^a- 
xejibHoro xo3HHHa xexpa$HJijiH;ieH h xexpa6oxpH;ieH yxpa^Bawx opran npHKpenjieHHH 
OOTOHMoraoro xHna. B xo xce BpeMH Memjxy sxhmh oxphtomh naSjiiojiaexcH h npHHUH- 
HHaJibHoe paajiHqHe. Y xexpa$HjiJiH;ieH sjieMenxbi 4-jiyqeBoro CKOJieKca aaKjiajlbiBa- 
wxcH eme na jiHxjHHoqnoH $a3e: hx pa3HOo6pa3He h onpeflejinex SoraxcxBO $opM jih™- 
HOK XHna Scolex polymorphus. HanpoxHB, CKOJieKC HHBaanoHHbix jih^hhok Tetra¬ 
bothrius ocxaexcH oflHOHMo^HbiM, H aaKjia^iKa ^exbipex SoxpHflHH cooxHecena ajiecb 
c Ha^aJioM pasBHXHH jienxo^HOH $a3bi. 

Xo6epr (Hoberg, 1987) naabmaex jinqHHKy xexpa6oxpHH;i yHHKajibHOH b sxom 
njiane. Oj^naKO cjiyqaii, Ko^;^a njian cxpoenHH CKOJieKca jinqHHKH h nojiOBoapejiOH 
$a3bi paajiHqeH, naBecxen h aa npe^ejiaMH oxpnfla. Ilpn nay^eHHH uHKjia paaBHxnn 
napaanxa Mbimn Catenotaenia pusilla, oxHOcnmerocn k BbicmHM uHKjio^HJiJiHflHbiM 
uecxoTOM noTOxpHfla Anoplocephalata, 6biJi onncan (Joyeux, Baer, 1945) oco6biH xnn 
jiapBOUHcxbi - Mepo^epKOHJ^. Oh xapaKxepnayexcn KpynnoH MycKyjiHcxoH anHKajib- 
HOH npHCOCKOH. no;^ 06 Hbie JlHqHHKH paHCe 6bIJIH H 3 BeCXHbI JIHmb B UHKJie paaBHXHH 
HHamHx ^ecxo^^: hx naxo^™ b mopckhx pbi6ax, MOJUiiocKax, Mejryaax. IKHaneHHbiH 
UHKji C. pussilla oSbiqeH unsi uHKjio$HiiJiHj^eH. Ho ;ie4)HHHXHBHbiH ckojickc aaKjiajlbi- 
BaexcH y iKaxenoxennH: xoJibKo b OKOH^axejibHOM xoannHe ootcbpcmchho c na^aJiOM 
cxpoSHJiHUHH. npH aapaxceHHH Mbimn npHKpenjienHe napaanxa oSecneranaex jinqnHoq- 
Han anHKajibHan npncocKa. Ona coxpannexcH ro xex nop, noKa ne aaBepmnxcn $opMH- 
poBanne ^exbipex SoKOBbix npncocoK, nocjie ^ero nc^eaaex, ne ocxaBJinn cJieflOB. 
HaxojiKa jih^hhotooh $opMbi Kaxenoxennii noaBOJinjia aBXopaM cSjinxcaxb axy rpynny 
UHKjio$HJijiH;ieH c uecxojiaMH oxpnro Proteocephalidea. Y nocJiewHx ckojickc nepewo 
CHaSxcen xaK naabmaeMbiM annKajibHbiM xcejieancxbiM opranoM hjih „n5ixoH npn- 
cockoh”. 

y jinqHHOK MHornx HCCJiejiOBaHHbix npoxeoue$aJiH;ieH annKajibHbiH opran 
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saKJiaflbiBaeTCH panbuie, neu 6oKOBbie npHCocKH (Herde, 1938; Yamaguti, 1943; Scholz, 
1991). OnHcaHbi cjiyqaH, Korjia ero pasBHXHe aaBepmaeicH eme ro aaKJia^KH npHcocoK 
(Magath, 1929; Mead, Olsen, 1971). CHJibHOMycKyjiHCTan „nHTaH npHCOCKa” 4)yHKnHO- 
HHpyei Ha jieHToqHoii 4)a3e y pnjia buhob po^a Proteocephalus: P. fluviatilis, P. osculatus, 
6ojiee Toro, ee OTaMeip y P. pinguis, P. pollanicola Moncei wcTHraib ^aMeipa 6oKOBbix 
npHCocoK (nocjie^HHH 4)aKT He yqien b onpeflejiHiejibHoii Ta6jiHne po^a, Opeae, 1965). 
AnHKaJibHbiH opraH xcejiesHCToro xapaKiepa o6biqHo peflynHpyeicH hjih cobcbm Hcqe- 
aaei y Bspocjibix qepBeii (po^ Ophiotaenia). Ho y jiHqHHOK >0. filaroides ero MycKyjia- 
lypa CTOJib pasBHia, qio oh HMeei 6oJibmoe cxo^ctbo c npHCocKoii (La Rue, 1914). 3tot 
opraH cJiyxcHT nep4)opauHH KHuieqHHKa nosBOHoqnoro xoanHHa. Oj^naKo cia^HH 
pasBHTHH npoTeoue4)aJiH;ieH b nojiocra lejia nosBOHoqnbix, KaK npaBHJio, ne HBJineTCH 
o6JiHraTHOH. OqeBH^o, ona noHBHJiacb b hx xcHanenHOM uHKjie HciopHqecKH ne^aBHO. 
He HCKjiioqeHO, qio xcejieaHcibiH anHKaJibHbiH opran cjioxchjich a^ecb na ocHOBe 
annapaia, Koiopbiii y jipyrHx rpynn uecTOfl, BeponiHo, cJiyxcHJi paapymeHHH 
anHKaJIbHOH npHCOCKH. 

HiaK, p,ji9i 3HaqHTejibHoro qHCJia KpynHbix laKCOHOB jieHioqHbix qepBeii xapaK- 
lepna JiHqHHKa oflHOHMoqnoro rana hjih c hbho onepe^aiomeH aaKJiajlKOH anHKaJibHOH 
(„nHTOH”) npHcocKH. ^To xce KacaeicH paaBHinn qeibipex'bHMoqnoro CKOJieKca, to 
y oflHHx (Proteocephalidea) oho ueJiHKOM npoHCxo^HT na JiHqHHoqnoH 4)a3e, y ppyriix 
(Tetraphyllidea) - JiHuib qacTHqno. HaKoneu, y Tetrabothriidea h Catenotaeniidae (oipn;! 
Cyclophyllidea) ero naqaiio cooTHeceno c nonaflanneM jinqHHKH b KHuieqHHK oKonqa- 
lejibHoro xo3HHHa - lenjioKpoBHoro. riocjiejiHHH cjiyqaii cJie^yeT paccMaipHBaib KaK 
CBoero pofla aiaBHaM. 

^eibipex'bHMoqHbiH ckojiokc, oqeBH^HO, hbuhotch „HaflCTpoHKOH” no OTHomeHHio 
K Hcxo^iHOMy J^J1H uecToji CKOJieKcy o^^HOHMoqHoro THna. Ilporpecc Kjiacca 6biJi CBnaaH 
c B03HHKH0BeHHeM CTpoSHJibi. IIpH 3TOM 3HaqHTejibHO yBOJiHqHBaJiacb nniim napaania, 
H oflHa anHKajibHan npncocKa y^e He Morjia na^e^Ho yjaiepjKHBaib ero. TpeSoBaJicn 
6oJiee coBepmeHHbiH annapai npHKpenjicHHH. Hm h ciaJi 4-jiyqeBOH ckojickc, aaKjiawa 
KOTOporo, KaK 3TO yxce hmcjio mocto c anuKaJibHOH npncocKOH, CMecTHjiacb Ha jiHqn- 
Hoqnyio 4)a3y. Ilpn 3tom HCxojiHbiH cKOJieKC nojiyqnji jjonoJiHHTejibHyio (l)yHKUHK), 
cjiyxca flJiH yjiepxcaHHH jinqHHKH b KHmeqHHKe II npoMeJKyioqnoro xoannna (pbi6bi hjih 
6ecno3BOHoqHoro, nanpHMep, MOJuiiocKa). nojio6HyK) Kapinny mm Ha6jiK);iaeM 
y MHoroqHCJieHHbix npejjCTaBHTejieii 0 TpH^^a Tetraphyllidea, paBHO KaK y Lecanicepha- 
lidea. 

npe^nojiaraeiCH, qio npejiKaMH TeTpa6oTpHjieH 6biJiH HeKoiopbie Menee cneunaJiH- 
3HpoBaHHbie TeTpa(J)HJiJiH;iHbie ueciojlbi (FaJiKHH, 1987; Hoberg, 1989). Hx nepexofl 
Ha jipeBHHx KHToo6pa3Hbix MoxcHo npnypoqHTb k py6eHcy Meaoaon h KaiiHoaoH, Korjia 
4)ayHa anyji - cneuH4)HqHbix xoanen xeipa^JUJUiH^eH - npexepneBaJia rjiy6oKHe 
H3MeHeHHH. CnaccKHH (1993) nocxyjinpyex MaJiyio BepoHXHocxb npnMOH nepe^aqn 
npe^KOB xexpa6oxpHHfl ox cojihxhh mopckhm nxHuaM h anepnM, npe^nojiaran, qxo 
B cxaHOBJieHHH 3xoro oxp5ma yqacxBOBaJiH MeaoaoHCKHe nmepbi - 3Jia3M03aBpbi, 
M0303aBpbi, nxepoaaBpbi... OjinaKo 3xa nocbuiKa CnaccKoro ocxaexcn qncxo yMoapn- 
XeJIbHOH. 

B xo xce BpeMH HcqeanyBuiHe rpynnbi penxHjiHH ne moxjih ne cJiyxcHXb xoaneBaMH 
xex HJIH HHbix uecxofl. flaBHo BbicKaaana rnnoxeaa (Janicki, 1930) o xom, qxo b cbh3h 
c HX BbiMHpaHHOM B Me303oe ObiJia yxpaqena Bapocjian 4)a3a y npe^KOB oxp5ma Amphi- 
linidea. OnpoBepxceHHe rnnoxeabi HnnuKoro (fly6HHHHa, 1982) nocxpoeno na cpaBHe- 
HHH opraHH3auHH aM4)HJiHHH;i H JienxoqHOH (J)a3bi uecxofl, HMeiomHx rexepoxpoHHyio 
cxpo6HJiy. IIocKOJibKy njiepouepKOHjibi uecxo;i, a xaKxce rpynnbi c nporenexHqecKHM 
pa3BHXHeM - jiHryjiHjibi h uHaxoue(i)aJiHjibi - ne 6biJiH npHBJieqenbi ;ijih 
conocxaBJieHHH, axox Bonpoc nejiban cqnxaxb aaKpbixbiM. 

CpeOT uecxofl neoxeHHqecKoe npoHCxoxc^eHHe, na nam BarJinji, ne HCKjnoqeno 
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OTH CBoeo 6 pa 3 Horo oipn^a Nippotaeniidea, BKJiioqaiomero 1 hjih 2 po^a. IIpHKpenH- 
TeJiBHLiH opran ootohmo^hofo THna, KaKoii HMeeicn y 3 thx ^epBefi, b npe^eJiax 
KJiacca Ha nojiOBoapeiiOH 6 ojii>me HHr^e He BCipe^aeicH. Ho, KaK oiMe^eno Bbime, 
noflo 6 HLiH anHKaJibHbiH opran flocTaio^HO lUHpoKO pacnpocTpaneH y njiepoi^epKOH^OB, 
napasHTHpyiomHx b KHuie^HHKe pbi 6 . HeoGbiqna ajih Bspocjibix necTOjx u Bbi^eJiHiejib- 
Han CHCieMa HHnnoieHHH: ona coctoht h 3 coe^HHeHHbix flpyr c j^pyroM MHoroTOCJien- 
Hbix npoflOJibHbix KanaJiOB, Hj^yiuHx ^epe 3 bck) CTpo 6 HJiy (Yamaguti, 1959). Hhmmh 
cjiOBaMH, ona HMeei xapaKiep ceiH, KaK y nporeHeiHqecKHx jiHryjiHj 5 h HeKOiopbix 
aM 4 )HjiHHHj 5 , TOJibKO 6 ojiee ynopHfloqeHa. ApeaJi oipn^a paaopBan: ero npeflCiaBHiejiH 
o 6 HTaK)T Ha flaJibHeM BocioKe Pocchh, b Hhohhh, KHiae, a ipH BHj^a onHcanbi h 3 Hoboh 
S eJiaHj^HH (Hine, 1977). XoaneBa HHnnoieHHH othochtch k j^aneKHM ^pyr ot flpyra 
rpynnaM pbi 6 - OKyHeo6pa3HbiM (ceMeficTBO 6 biqKH - Gobiidae) h ceJibfleo6pa3HbiM 
(ceM. Retropinnidae). 06mee y hhx jiHiub to, qio ohh hbjihiotch BceJieni^aMH b npecHbie 
BOflbi, HMen MopcKoe npoHcxoxcfleHHe. IIpHMepbi pocia h cerMeniai^HH na jih^hho^hoh 
4)a3e H 3 BecTHbi y npej 5 CTaBHTeJieH pasHbix oipn^OB i^eciofl - nceBj5o4)HJiJiHj5eH, leipa- 
4 )HJiJiHj 5 eH, i^HKJio(})HJiJiHj 5 eH (y Dioecocestus asper b qjieHHKax cipobHJibi i^HCTHi^ep- 
KOHfla flance aaKJiaj^bmaeTCH cyMKa i^Hppyca, HbirHc, 1978). Bee OTMe^ennbie oco 6 eH- 
HOCTH Mop(})OJiorHH, 30oreorpa4)HH, Kpyra xoaneB HHnnoieHHH moxcho o 6 bHCHHTb leM, 
qio coBpeMeHHbie xoanena 3 toh rpynnbi HciopnqecKH hbjihiotch II npoMe^yio^HbiMH, 
a JiHqHHKa npnoGpena cnocobnocTb k ctpoGhjihi^hh h nojiOBOMy paaMHOxcennio. Co 6 ct- 
BeHHO Bapocjian (})a3a Bbinana b cbh3h c BbiMHpaHHeM OKOHqaieJibBbix xoaneB, oqeBHfl- 
HO, - j^peBHHx npecMbiKaioiunxcH. B laKOM cjiyqae OTp 5 m cjiej^OBano 6 bi BbiBOj 5 HTb 
OT TeTpa(})HJiJiHj 5 eH [CnaccKHH (1958) paccMaipHBaeT hx KaK noj 50 TpHj 5 b OTpHj5e Tetra- 
phyllidea sensu lato] b Ka^ecTBe cecipHHCKOH rpynnbi TerpaGoTpHHj^. Torj 5 a h npeona- 
pnaJibHoe nojioxceHHe xcejiToqHHKa y Nippotaeniidea h Tetrabothriidea moxcho paccMar- 
pHBaib KaK OJXHO H3 CBHfleTeJIbCTB OblUHOCTH HX npOHCXOXCJ^eHHH. 

Becb BbimeH3JioxceHHbiH MaTepnan cjiyxcHi jiHiub noOTBepxc^eHHeM rnnoreabi 
0 nepBHqHOCTH ojiHOHMo^Horo CKOJieKca b sbojiioi^hh noJiHaoH^Hbix necroR h BnojiHe 
cooTBeTCTByei npewiaBJieHHio o jaByx SBOJiioi^HOHHbix HanpaBJieHHHx epej^H hhx. 
nocjiej 5 HHH Bonpoc B CBoe BpeMH nojapo6HO obcyxcj^aJia fly6HHHHa (1980). K ojanoH ona 
OTHOCHT OTpHjD[bi Trypanorhyncha-Pseudophyllidea-Diphyllidea, oOnajaaiomHe 2- 
jiyqeBOH CHMMeTpneH roMOJiornqnbix npHKpenHiejibHbix o6pa30BaHHH CKOJieKca, 
K flpyroH - Lecanicephalidea, Tetraphyllidea-Proteocephalidea-Cyclophyllidea, a TaK- 
xce Nippotaeniidea h Tetrabothriidea. Hexo^n H3 anaHHH xcHaneHHbix i^hkjiob iteciofl, 
MoxcHo npeOTOJioxcHTb, qTo pacxoxcj^eHHe 3thx jihhhh na^anocb eme b nepnoja CTanoB- 
jieHHH Tpexxo3HHHHoro }KH3HeHHoro uHKjia KJiacca. y OTpnj^OB c 4-jiyqeBbiM ckojick- 
coM jiHqHHKa, oapaxcaioiuaH H npoMencyioqHoro xoanHHa, KaK npaBHjio, ociaeTcn 
KHiueqHbiM napaoHTOM h hccct anHKajibHyio npncocKy. HanpoTHB, y orpnjaoB, xapaK- 
lepnayioiimxcH Ha JieHToqnoH $a3e 2-jiyqeBbiM ckojickcom, jinqHHKa npoGo^aeT 
KHiueqHHK II npoMCJKyioqHoro xoanHHa h jioKaJiHayeTcn b ero BHyrpeHHHx opranax. 
B CB5I3H C 3THM MOIUHblH annapaT npOHHKHOBeHHH (ne $HKCaitHH!) (i)OpMHpyeTC5I 3flecb 
Ha nepeflHOM KOHue rejia eme y npoi^epKonj^a. CiaHOBJieHHe cjiojkhmx xcnaneHHbix 
ijHKJiOB ijecTOfl Tpe6yeT OTj^eJibHoro paccMOTpeHHH. Oj^naKO ecjiH npeOTOiioxcenne 
6JIH3KO K HCTHHe, paHee BbifleJieHHbiM sBOJiioijHOHHbiM HanpaBJieHHHM cJieflOBaJio 
6 bi npHflaTb CHCieMaTHqecKHH craryc b panre no^KJiacca: Tetrafossaria subcl. nov. 
(oipjmbi c 4-jiyqeBbiM cKOJieKCOM na JienioqHOH 4)a3e) h Difossaria subcl. nov. (oTpjmbi 
c 2-jiyqeBbiM ckojickcom). 
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THE POSTLARVAL DEVELOPMENT OF THE SCOLEX OF TETRABOTHRIUS EROSTRIS 
(CESTODA: TETRABOTHRIIDEA) AND PHYLOGENETIC ESSENTIALS OF THIS PROCESS 

A. K. Galkin 
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SUMMARY 

In our previous paper (Galkin e. a., 1994) a Cestode collection from fish-eating birds of Barents Sea 
was presented. In the material came from Franz Joseph Land the youngest developmental stages of Tetra- 
bothrius erostris Loennberg, 1889 in its final host, the kittiwake Rissa tridactyla, were found. The infective 
larva has a big muscular apical sucker and shows no traces of the adult tetrafossate scolex. In the intestine 
of a bird strobilization begins and simultaneously the first anlages of bothridia appear. Apical sucker 
ensures the fixation of a young strobile until the adult scolex is fully developed. Then this sucker atrophies 
and finally is shedded. The same transfiguration of the scolex region was demonstrated (Hoberg, 1987) 
in the ontogeny of Tetrabothrius sp., parasite of the petrel Puffinisgravis. 

Outside Tetrabothriidea just similar picture takes place only in the postlarval development 
of cyclophyllidean Catenotaenia pusilla. Its larval stage (merocercoid) is unifossate. Adult stage on the 
contrary has 4 lateral suckers while apical one completely vanishes (Joyeux, Baer, 1945). In Tetraphyl- 
lidea and Proteocephalidea organs of tetrafossate scolex (bothridia and suckers respectively) emerge 
on the larval stage. The fate of the apical sucker is various. Its loss in the end of the adult scolex morpho¬ 
genesis is experimentally shown (Hamilton, Byram, 1974) for tetraphyllidean Acanthobothrium. In some 
Proteocephalidea the apical sucker („fifth sucker” or „apical organ**) differentiates first and being well 
developed in the larva it may be lacking in the adult. The unique group which posesses single apical 
sucker in the adult phase is Nippotaeniidea. To our opinion the highly discontinious area of the order 
and its other characteristic biological and morphological peculiarities may be explained admitting 
a hypothesis of its neotenic origin. 

Dubinina (1980) traces two lines of evolution in polyzoic cestodes, two-rayed and four-rayed, basing 
on the symmetry of attachment organs £uid some other characters. Two-rayed line includes orders with 
difossate scolex (Pseudophyllidea - Diphyllidea - Trypanorhyncha), the four-rayed line those with tetra¬ 
fossate scolex as well as unifossate Nippotaeniidea. We suppose that the initial separation of these lines 
was caused by the inclusion of the second intermediate host in the cestode life cycle. Groups with predo¬ 
minantly intestinal plerocercoids belong to the four-rayed line and the ancestral apical sucker serves 
here for fixation of larvae. Worms who became tissual or cavitary parasites on the second larval phase 
had to develop powerful organ of penetration even on plerocercoid phase. Their adult scolex arose anew 
as difossate. It so, the lines indicated by Dubinina have systematic value and schould be recognised 
as Difossaria subcl. nov. and Tetrafossaria subcl. nov. 

The life cycle of Tetrabothriidea remains unknown. But numerous larval forms from the intestine 
of teleostean fishes known as Scolex bothriosimplex are in fact tetrabothriid plerocercoids rather than 
the young tetraphyllid larvae designated as Scolex polymorphus. Infected kittiwake mentioned above 
fed on Arctic cod, Boreogadus saida. This fish is thought to be the second intermediate host of Tetraboth¬ 
rius erostris. 
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